The albumin values determined by the bromcresol green methods do not compare well with values by more specific methods for albumin determination.
have been related to, among other things, acute-phase reactants and are especially pronounced in the lower albumin range. These disadvantages are also inherent in a routine continuous-flow method for albumin (SMAC). The bromcresol green method has beenimproved considerably by shortening the reaction time before the absorbance is measured, as is described here. The modified method yields values that better agree with those by more specific methods and an influence of acute-phase reactants is no longer observed.
The estimation of serum albumin by bromcresol green (BCG) methods has become a well-established clinical technique, but it is not specific for albumin, and this limitation especially invalidates results in the clinically important lower concentration range. Gustafsson (1) found that the bromcresol green reaction, when performed on serum, proceeded in two steps and that albumin was responsible for the faster (<1 mm) reaction. The slower reaction has been shown to be positively correlated with some acute-phase reactants, although it has not been established whether it is these proteins that cause the slow reaction. Webster (2) used the immediate reaction for the measurement of albumin and found a good agreement between cellulose acetate electrophoresis and the BCG technique.
We observed that the albumin values obtained with the
differed considerably from those obtained by paper electro= phoresis.Better agreement was found in preliminary experiments with a manual procedure in which we used the SMAC BCG reagent and rapid determination of the absorbance. This led us to modify the SMAC albumin method as described here.
Materials and Methods
The original albumin method on SMAC (SG4-0030
PC6)
involves mixing BCG reagent (TOl 0868) with a prediluted serum sample. The reaction mixture is heated to 45 #{176}C and there is a time lapse of about 2.5 mm between mixing and absorbance measurement.
In the modified procedure, the following reagents were used: (a) albumin diluent containing 10 ml of a surfactant, Pegosperse (Glyco Chemicals Inc., Greenwich, Conn.), diluted to 1000 ml with de-ionized water. BCG reagent, consisting of 105 mg of bromcresol green, sodium salt (Eastman Kodak Co., Rochester, N.Y.), added to 1000 ml of BCG reagent (TOl 0868). The final content of bromcresol green, sodium salt, was 210 mg/liter. The changed manifold and flow system are shown in Figure 1 . The prediluted serum sample is mixed with the albumin diluent and then heated to 45 #{176}C. The heating bath is as used in the original method to ensure clearing of turbidity. Also, Pegosperse in the albumin diluent reagent is to aid in clearing lipemic sera. The modified BCG reagent is added to the sample mixture as it leaves the heating bath. The reaction mixture passes through a single 20-turn coil, giving a reaction time of about 25 s.
The nephelometric determination of albumin was performed according to Lizana and Hellsing (3), with minor modifications. Human serum from Behring-Werke AG, Marburg-Lahn, Germany, was used as albumin standard.
Antiserum was obtained from DAKO-immunoglobulins A/S, Denmark. The paper electrophoresis was performed with a calcium lactate-containing barbital buffer, pH 8.5 (4). After staining, the paper strip was cut into pieces and the color of each fraction was eluted. The absorbance of the eluates was determined and the concentration of the fractions was then calculated from the serum protein value (Technicon method no. SG4-0014PC6 for SMAC).
Results and Discussion
The linear regression line of albumin values determined by SMAC with the original method on albumin values determined bypaper electrophoresis is shown in Figure 2A . As can be seen, the discrepancy between the two methods is greatest in the lower albumin range. This discrepancy between albumin values obtained by the bromcresol green method and more specific methods has been found to be related to "acute phase reactants" in some reports (1, 5) , while in another report such 
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Thenumbersontubings are flowratesexpressedinzl/mln, unless otherwise specified a relationship has not been observed (6). In Figure 3A controlserum, the within-day precision(coefficient of variation) was 1.7%and the total variation was 2.2% during a period of 10 weeks for an albumin concentration of 37 g/liter. The correlation between the albumin values from patients' sera by the modified method and paper electrophoresis was considerably improved ( Figure 2B ). The same sera were also assayed with the nephelometric method. The regression equation was y(sMAC) = 0.82x (nephelometry) + 6.5, r = 0.968. The albumin concentrations determined by paper electrophoresis and by nephelometry agreed well. The regression equation was y(paper electrophoresis) = 0.96x (nephelometry) + 2.6, r = 0.954. Figure 3B shows that the individual differences between the albumin values obtained from the modified method and paper electrophoresis were decreased and a statistically significant relationship between the differences and the inflammatory response (value of aj-globulin fraction) was no longer found (r = 0.14). The mean value of the differences was 0.64 g/liter, thus a statistically significant difference between the two methods is now not observed (Student's t -test for paired observations). The influence of lipemic sera was studied. Twenty-nine sera with visible turbidity (triglycerides between 2.0 and 5.9 mmoliliter) were analyzed by the SMAC and the nephelometric methods, respectively. No statistically significant difference was found, t = 0.197 (Student's t-test for paired observations).
The modification has ensured results that more nearly represent the true albumin concentrations, as determined by more specific techniques. There still seems to exist an interference, associated with serum samples, that might contribute to the clockwise turn of the regression line on the comparison method. The phenomenon was not observed for an aqueous albumin standard. The gross interference related to an inflammatory reaction is obviously considerably lessened in the modified method. Except in one patient with a very low albumin value, cf. Figure 3B , the individual discrepancies be-tweenthe modified method and the comparison method never exceeded 6 g/liter, in contrast to the original BCG method, where several discrepancies of this order of magnitude were observed. We think that this is a decided advantage of the modified method in clinical use and for screening purposes.
